INTRODUCTION
The inverse relationship between household socio-economic status (SES) and child mortality has been observed in many developing countries [1] [2] [3] [4] [5] . Child nutritional status was postulated to be one of the major pathways by which SES affects child mortality [6] , and the positive relationship between SES and child nutritional status has also been documented in many studies [7] [8] [9] [10] [11] [12] [13] . But in most cases the relationship was examined in a univariate situation which neither allows one to assess the total importance of SES nor singles out any particular variable while controlling the effect of others. Moreover, while boys and girls were both included in the groups studied, the sex of the children was not considered in the analysis. Yet in societies where parents have a strong preference for male offspring, one suspects that the relationship between SES and child nutrition is different for boys and girls.
In this paper, multivariate linear models of the relationship between child nutritional status and household socio-economic characteristics have been developed separately for boys and girls using data from a rural area of Bangladesh.
MATERIALS AND METHODS
The data for this study come from five villages of Matlab Upazila (administrative unit below a district) in Bangladesh. The International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR, B) has been operating a Demographic Surveillance System in this area since 1966 [14] . The Matlab field research area is in the low-lying deltaic plain of Bangladesh, situated 45 km south-east of Dhaka, the national capital. The area is relatively dry during the months of December to February, with very little rainfall. During the May to September monsoon the water rises and inundates most of the non-residential land.
The five study villages are socio-economically and culturally similar to other Matlab villages. The average household size is six persons, and 86 per cent of the total population in the study villages is Muslim. Farming is the most common occupation of the heads of households. The educational level is low, with 55 per cent of the household heads having had no formal schooling. Most of the houses are made of jute sticks and mud with thatched or tin roofs. Sanitation in the villages is very poor.
Two separate surveys were conducted in these villages in 1981. The first, seeking socio-economic information, covered all households during the months of February to April. Anthropometric measurements on all 1,722 available children aged 2-60 months were collected during the second survey, from June to September. However, the present study sample comprises 1,408 children aged 12-60 months. Weight for-age has been used as an indicator of nutrional status.
Household socio-economic information was collected by interviewing the household head or (in the case of his or her absence) another senior household member. The variables used in the present study are: religion, education of head of household and of the mother of the child, household size, ownership of articles (quilt, hurricane lamp, bicycle, watch, and radio), amount of cultivable land owned, and tax paid to the union council (lowest administrative unit) in the preceding year. Education of the household head and of the mother was measured in terms of years of secular schooling. Anthropometric measurements were made by workers trained to use scales. At the end of the training, the extent of the variation among workers' measurements and between the workers' measurements and those of a supervisor was examined and found to be negligible. The body weight of the lightly clad children was measured to the nearest 50 g, using 25 kg Salter scales. The weight-forage percentage was calculated using the median values John G. Haaga Cornell Nutritional Surveillance Program, Division of Nutritional Sciences, Cornell University, Ithaca, N.Y., USA of the US National Center for Health Statistics standard growth curves [15] .
Analysis was carried out in two stages: first, the difference in mean weight-for-age for various SES and age categories was examined separately for boys and girls in a univariate situation; second, multiple linear regression models of weight-for-age on those variables were developed. Independent variables were dummycoded and the coding scheme was as follows:
Land tax: If land <= 2 acres and tax < 5 take (1 take = $0.03), then If land <= 2 acres and tax > 5 take, then land-tax 1 = 1; else land-tax 1 = 0. If land >2 acres and tax < 5 take, then land-tax 2 = 1; else land-tax 2 = 0. Possession of articles: None = 0; at least one = 1. Household size: < 6 = 0; 7+ = 1. Religion: Hindu = 0; Muslim = 1. Education of head: < 5 years = 0; 6+ = 1. Education of mother: No schooling = 0; some = 1.
Land and tax were combined in a three-category variable since no household was found to possess more than two acres of land and pay tax less than five take. Accordingly in the regression analysis this variable has been represented by two dummy variables.
RESULTS
Mean weight for ages of boys and girls in the study were 69.5 and 68.43 respectively. Table 1 presents mean values for different socio-economic characteristics of the households and age of the children. Education of head of household and land tax showed a significant positive relationship with both the boys' end the girls' nutritional status, while mother's education and possession of articles showed a similar relationship only for boys. On the other hand, age was found to be related to boys' nutritional status in a non-linear fashion.
Multivariate regression analysis was carried out by taking weight-for-age as a continuous dependent variable and socio-economic characteristics as independent, including all first-order interaction terms. Age and age^2 were also included as continuous independent variables. Regression models for boys and girls were developed by forward step wise procedure. In the case of significant interaction terms, the main effects involved were forced in the model. Subsequently, if main effects and interaction terms did not improve the explanatory power of the model (measured by significant change in R^2) they were not included in the final equation. Results of the analyses are presented in table 2. The relationship between nutritional status and SES observed in the univariate analysis has been found changed to some extent in the multivariate context.
Possession of more than two acres of land and collateral tax amounting to more than five take, the mother's education, the household size, religion and age were the factors significantly related to the boys' nutritional status. However, their effects in most cases were not simply additive but depended mostly on the level of other factors. This fact is expressed by the significant interaction terms; results of these interactions are presented in table 3. The mother's education was found to have a more pronounced impact on the boys' nutritional status in smaller households than in larger ones. The significant coefficients associated with age and age^2 indicated that age and nutritional status are related as an inverse "U" shape with the peak at the age of 45 months. The mother's educational effect was significant for both Hindus and Muslims, though it was more pronounced in Hindu households. In other words, religion was not so important in differentiating boys' nutritional status if the mother had had some schooling.
TABLE 3. Significant interaction effects of the variables on nutritional status of boys and girls based on the regression models
The last interaction term in the boys' model implies that the negative effect of household size was not observed if the family had achieved some socio-economic level, as determined by possession of articles such as a quilt, a hurricane lamp, a bicycle, a watch, and a radio.
Although the model is highly significant (p<0.001), it explained only 8.8 per cent of the total variation in the boys' nutritional status.
A model developed for girls ended up with fewer variables than the one for boys. Possession of more than two acres of land and higher tax payment, education of household head, household size, religion, and age were the factors significantly related to the girls' nutritional status. The unfavourable effect of being Muslim was not important if the household had two acres or less of land and paid a tax of 5 taka or more. The girls' age, like the boys' , also showed a similar, but weaker, pattern of curvilinear relationship, with weight-for-age peaking at the age of 40 months.
The predicting power of the girls' model was even smaller than that of the boys; only 4.9 per cent of variation in the girls' nutritional status could be explained by the household socio-economic characteristics and age.
DISCUSSION
The difference in the regression models of socio-economic variables on weight-for-age for boys and girls indicates that sex is an important factor which modifies the relationship between household socio-economic characteristics and child nutritional status.
Child nutritional status is determined by a variety of complex factors of which adequate food intake and proper health care, during and after sickness, are two of the important behavioural ones. Both factors are in fact related to the amount of resource allocation which, in turn, is influenced by the attitude of the decision-makers towards the children. In our case, the better nutritional status of boys and girls in the highest land-tax group households is a reflection of the positive impact of resource availability. In the same way, the negative effect of household size on both boys' and girls' nutritional status may be due to a scarcity of resources, modified by the effects of ownership of articles. If the negative effect is observed only, this may reflect some discrimination against female children in this particular group of households, which is richer than the local norm and possibly more open to modern innovations. Although evidence of discrimination against female children in intrafamily food distribution and medical care has been documented for this study area of Bangladesh [16] , the existence of such discrimination in this particular group of households is strange.
The mother's education, which can influence child health and mortality in many ways [2, 17] , was found to have a positive impact only on boys' nutritional status. Although a surviving son ensures a better status for the mother in the household in rural Bangladesh, it is difficult to believe that mothers with more education are more biased towards their male offspring. It should be realized that in most cases mothers are not the decisionmakers; however, their concern for their children's welfare may get more support from the male decisionmakers if the child is a boy. In this way boys may benefit more from having more educated mothers. Nevertheless, the situation is different when the household head has had more than five years of schooling, as indicated by the positive impact of the household head's education on the girls' nutritional status.
The present study suggests that the sex of the children should be considered as an important factor in studying the socio-economic determinants of nutrition land perhaps even mortality) in a society like rural Bangladesh. The relationship between household SES, including mother's education, and child nutrition and mortality may vary between boys and girls, as is observed in many studies.
Lastly it should be mentioned that, although the models are statistically significant, a large amount of variation in dependent variables was unexplained. This means that although household SES showed some relationship with the weight-for-age of the children in the present study, its overall contribution to the explanation of observed differences in nutritional status was rather small. The possible explanation may be that in a poor society like that of rural Bangladesh, stratification of households by the SES categories used in the analysis could not really make the difference between strata prominent enough to observe a wide variation in child nutritional status. Findings of the present study also suggest that factors other than SES may be more important in explaining differences in the nutritional status of children aged 12-60 months.
